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Hepatobilliary surgeryAbstract In the salivary gland, a key differential feature of Mammary analog secretory carcinoma
(MASC) from acinic cell carcinoma (ACC) is the lack of cytoplasmic granules. We report a case of
a parotid mass incorrectly diagnosed on fine needle aspirate as acinic cell carcinoma due to many
cells with basophilic granules suggesting serous acinar differention. Tumor resection revealed a
tumor consistent with low grade adenocarcinoma that had eosinophilic, microvacuolar cytoplasm
with distinct basophilic granules staining with PASD and mucicarmine. The diagnosis of MASC
was confirmed with stains for GCDF-15, mammoglobin, and S100 and FISH consistent with a t
(12;15) translocation. Relying on the absence of cytoplasmic granules as a feature to distinguish
ACC from MASC is a diagnostic pitfall.
© 2014 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
Mammary analog secretory carcinoma (MASC) is a
low-grade adenocarcinoma described in the salivary gland
in a 2010 report of mainly parotid tumors with features
resembling breast secretory carcinoma including a char-
acteristic t(12;15) fusing ETV7-NTRK3 genes [1].☆ Conflict of interest: none.
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censes/by-nc-nd/3.0/).Retrospective reviews of cases originally diagnosed as
zymogen granule poor acinic cell carcinoma (ACC) have
reclassified many as MASC based on morphology,
immunophenotype and FISH analysis [2]. MASC growth
patterns range from solid, tubular, microcystic to papillary
cystic [3]. Colloid-like luminal secretions and intracyto-
plasmic vacuoles stain with PASD and mucicarmine [3,4].
Immunohistochemical stains are positive for cytokeratin 7,
S100, vimentin and mammoglobin and negative for DOG-1
and p63. The t(12;15) translocation, also seen in infantile
fibrosarcoma and congenital mesoblastic nephroma [5,6],
remains the most reliable diagnostic criterion. This report
highlights that although cytoplasmic granules usuallyess article under the CC BY-NC-ND license (http://creativecommons.org/
59An FNA pitfallindicated ACC, their presence does not exclude MASC in a
salivary tumor.1.1. Case history
A 23 year-old woman recently noticed a painless mass at
the angle of the right mandible. Examination noted a non-
tender mobile 3 cm mass. Fine needle aspirate (FNA)
material was interpreted as consistent with acinic cell
carcinoma. Superficial parotidectomy was performed. No
adjuvant radiation was given. One year post excision there is
no evidence of recurrence.2. Materials and methods
Smears were air-dried or fixed in 95% ethanol and stained
with Diff–Quik and Papanicolaou stains, respectively. Cell-
block sections were stained with hematoxylin and eosin.Fig. 1 MASC cytology. (A) Neoplastic cells with fine
basophilic cytoplasmic granules (×400). (B) A papilla formed
by large cells with low-grade round nuclei, vesicular chromatin
with prominent nucleoli and abundant soap-bubble like cyto-
plasm (Giemsa, ×200).Fluorescent in situ hybridization for the ETV6 translocation
was done using a commercially available ETV6 dual-color
break-apart probe (TEL; Abbott Molecular Inc, Des
Plaines, Ill) on deparaffinized pepsin digested tumor
sections. Probe was co-denatured at 75 °C for 5 minutes
and hybridized for 18 hours at 37 °C in a humidified
atmosphere. Washed slides were counterstained with
40-6-diamidino-2-phenylindole (DAPI). Probe pattern
was evaluated in 100 nuclei. Nuclei with 2 fused orange
and green signals were scored as normal. Nuclei with 1
fusion signal and separated orange and green signals
were scored as rearranged.3. Results
3.1. Cytology
Cellular aspirate material revealed uniform large atypical
cells present in cohesive groups, papillary clusters or
dispersed as single cells in a cystic andmyxoid background.
Many cells had basophilic granules suggesting serous
acinar differentiation of acinic cell carcinoma (Fig. 1A).
Some papillary groups had transgressing capillaries
surrounded by uniform cells with round nuclei, vesicular
chromatin and prominent nucleoli and abundant, foamy
(soap bubble-like) cytoplasm (Fig. 1B). No mucus was
noted. No mitosis or necrosis was evident. Considered
diagnoses included acinic cell carcinoma, an oncocytic or
sebaceous neoplasm, pleomorphic adenoma and epithelial
myoepithelial carcinoma. Based on cytoplasmic granules a
diagnosis of acinic cell carcinoma was rendered.3.2. Histology
The parotid tissue contained a 2 cm smoothly con-
toured tumor with a tan cut surface showing cystic change
with dark brown fluid.
Microscopic examination revealed a circumscribed nod-
ular tumor that invaded adjacent salivary gland without
extraglandular extension. The tumor had solid areas, micro
and macro cysts filled with dense eosinophilic colloid-like
secretions (Fig. 2A) and hemorrhagic cystic degeneration.
Tumor cells were atypical cuboidal epithelial cells with
regular, round nuclei with open vesicular chromatin and
prominent nucleoli. Cytoplasm was eosinophilic and finely
granular or had a microvacuolar appearance. Cells with
basophilic granules were present. No mitosis or necrosis was
seen. No vascular or perineural invasion was identified.
PASD and mucicarmine stained luminal secretions and
intracytoplasmic granules (Fig. 2B). GCDFP-15, mam-
moglobin, CK19 and S100 were positive (Fig. 2C and D)
and p63 negative. DOG1 was not done.
Fig. 2 MASC histology. (A) Thick collagenous bands imparting a nodular appearance to tumor that infiltrates adjacent salivary gland
(×200). (B) PASD highlights luminal mucin and granular cytoplasmic secretions (×400). (C) S100 shows both nuclear and cytoplasmic
staining (×400). (D) Mammoglobin shows positive cytoplasmic staining (×400). (E) FISH positive for ETV6 rearrangement. Normal
yellow fusion signals; separated green and a red signals indicate split signals of the break-apart probe.
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ETV6 analysis was positive with 78% of tumor cells
having rearranged signals (Fig. 2E) (positive if N20% of
nuclei have split signals).4. Discussion
FNA of MASC is usually reported as cellular with
intermediate to large cuboidal epithelial cells with low-grade nuclear features and some cells with soap bubble-
like microvacuolated cytoplasm. Papillary groups with
transgressing capillaries are typical [7]. Most reported
MASC cases lack basophilic cytoplasmic granules [2,3].
However, as the present case illustrates, the presence of
cytoplasmic granules does not eliminate MASC from the
differential diagnosis, which may be challenging. MASC
most often mimics the papillary cystic variant of ACC.
Mucoepidermoid carcinoma or primary or metastatic
low grade adenocarcinoma may be suggested by promi-
nent mucin. Oncocytic tumors or salivary duct carcinoma
[8] may be suggested if cells have mainly eosinophilic
61An FNA pitfallcytoplasm and lack cytoplasmic vacuoles. One cytology
report of MASC considered ACC or a myoepithelial
neoplasm [9] due to single or clustered cells with low
grade nuclei and prominent nucleoli and signet ring and
plasmacytoid cells. If feasible, immunostains positive for
S100 and mammoglobin and negative for DOG1 would
favor MASC [10,11]. However, to date, only ETV6
rearrangement stands as the defining diagnostic criterion.
The clinical management of such cases does not differ
from that of classic acinic cell carcinoma given the small
number of cases identified in the literature. Future series of
a larger cohort with a sufficient follow up may impact the
treatment algorithm with the unique translocation guiding
possible targeted therapy.
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